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(71) We, National R£sea£CH De- 
velopment Corporation, a Britiih Cor- 
poration established by Sutute, of P.O* Box 
226, Kingsgate House, 66—74, Vtctoria 
5 Street, I^doo, S.W.I, do hercty declare 
the invention, for which I pray thai a patent 
tnay be granted to me, and the noetbod by 
which it is to be performed, to be par* 
ticularly described in and by the following 

10 sutement:-~ 

This invention relates to surgical dilatora 
and in particular to an oesophageal dilator. 

According to the invention^ there it pro- 
vided a surgical dilator comprising a hollow 

15 tubular member, the wall of which ia pro- 
vided by a tubular metal core of lattice form 
and a continuous layer of a resilient material, 
the elements making up the lattice defining 
diamond shapes in the unstressed condition 

20 of the dilator, the major diagonal dimension 
of each of which shape being in the direction 
. of the longitudinal axis of the wall ^d the 
included acute angle of each shape in the un^ 
stressed condition of the dilator being between 

25 45^ and 60°, the dilator being siKh that 
when the dilator is subjected to an axial 
tensile force, the wall will be caused to 
contract diametrically and extend axially and 
will return substantially to its norma! shape 

30 of its own accord when the force is ranovcd. 
Features and advanuges of the invention 
will be apparent from the following descrip- 
tion of embodiments thereof given by way of 
example only in conjunction with the accom- 

35 panying drawings in which: — 

Figures 1 to 3 show diagrammatically dif- 
ferent c.nbodimcnu of dilator, the resilient 
layer in which the dilator core is embedded 
being deleted for ohc sake of clarity; Figmrs 

40 2 and 3 being partial views of the core; 

Figure 4 is a transverse cross-section of the 
dilator of Figure 1, with the addition of 
spikes; 

Figure 5 shows diagrammatically a pair of 
45 tensioning forceps for inserting the dilator 


tn /-Aniiinz-rinn wt 


oesophaga5copc; 

rieure 6 shows diaKrammaticallv 


an m- 


strument . for inserting the dilctor into an 
oesophagus, aad 5^ 

Figure 7 shows in crow-scciion a slecv, 
covering a dilator according to the invention. 

Refrrring to Figure 1, the dilator com- 
prises a hollow tubular member the wall uf 
which is defined by a tubular core 1 of lattice 55 
form embedded in a continuous tubular layer 
3 (Figure 4) of a resilient material such as 
rubber. The elemenu 2 nuking up the lattice 
arc of meul, for example, suinless steel wire, 
and define diamond shapes the major diagonal 60 
dimension of which being in the direction of 
the longitudinal axis of the dilator wall. The 
included acuie angle a of each diamond 
formed by the elements in the unstressed 
condition of the dilator is between 45 and 65 
60^ since this ran^c j^ivti the desired !cw 
values for the ratio of axial cxten^ion-to* 
change in diameter of the dilator. Low values 
for this ratio are required when the dilator 
is to be used in an oesophagus since only 70 
snull axial extensions of the dilator can be 
tolerated. The elements may be woven or 
plaited. 

To enable the dilator A 10 be inserted 
in, for example, the oesophagus, loops 4 75 
(Figure 5) are formed at each end of the 
core 1 to enable, as will be apparent later 
in the description, a tensioning instrument to 
apply an axial tension forvr to the dilator 
to contract it diametrically and to extend 80 
it axially; these loops are rubber coated and 
may be provided by the ends of the core 1 
or may be separate loop members sccyrcd to 
the core. Care must be taken to ensure that 
the loops have no tendency to bend inwardly 95 
of the core where they will foal ihc lumen of 
the dilator. 

The tensile strength and diameter of the 
wire, the number of wires u.sed and size of 
the weave together with the resilience of the 90 
layer will determine ue physical charac- 
teristics of the dilator. By selecting these 
faaon a variety of useful dibtors can be 

fjfrwjiw"^ nf Hiff^fppt ^i7r« varv'no in Irnath 

and diameter. 95 
The ends of the metal wire of the core 
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may be joined by swaging or welding to give 
a rigid or springy end or if ihc ends are 
formed without joining, that is to say if the 
core 1 15 made from a single wire, then 
5 die muuttn la (Figure 5) of ihc diiaior will 
t«kc OQ a ikairable divergent shape. 

la dn artcrrtJAlive form^ sec Figure 2, the 
core 1 is formed from metal wires 2 which 
arc not woven or plaited but which arc 
10 crimped together to form the lattice structure, 
the stnurture then being embedded in a layer 
i>f resilient mataial. 

In a further alternative (not shown) the 
core I is made from two helic?! raetal springs, 
15 one within the other and wound in the oppo- 
site direction to form a lattice structure, 
the structure again beinj? embedded in a 
layer of resilient material (not shown). 
Referring to Figure 3, the core 1 is pro- 
20 duced from hinged metal slat3 2, for example 
of suinless steel, which arc icnsioned by 
springs 2a tc rend to expand the dilator 
diametrically and which again arc embedded 
in a continuous !ayer of resilient material. 
25 To inscn the above described dilaion into, 
for example, the oesophagus of a patient, a 
pair of tensioning forceps 5 ;*rc employed 
(see Figure 5) in conjunaion with a standard 
oesophagoscope (not shown). The forceps 5 
30 have hook-like pojections 6 for hooking into 
corresponding loops 4 at both ends of the 
dilator A and relatively slidabic sliafts 7 for 
applying an axial force to the dilator when 
hooked on projections 6, to extend it axially. 
55 In the extended condition, the dilator can 
be passed through the oesophagoscope into 
the oesophagus; when the forceps arc released 
from the dilator, the dilator will rend to 
return to its unstressed shape and will therc- 
40 fore press outwardly against the wall of the 
oesophagus*. The forceps and oesophagoscope 
can then be withdrawn from the oesophagus. 

In another method of dilator insertion, an 
instrument 10 (see Figure 6) is employed 
45 in combin<:(ion with the above described 
dilators. This instrument differs from the 
normal form of oesophagoscope in that it 
includes a dilator portion 15 (similar to the 
dilators described above) attached bv one end 
50 to the distal end of the oesophagoscope 12 
and axially e:«iendable or coniraciabie by a 
manually operable control II. To insert one 
of the dilators described above and separate 
from dilator ponion 15, the instrunKnt is 
55 introduced into the oesophagus wi;h an in- 
ternal obturator 13. The obturator is then 
withdrawn, and the separate dilator is 
lubricated and introduced into the proximal 
wide end o* the instrument and pushed down 
60 to the distal end which, being much narrower 
forces the >cparatc dilator into its long thin 
extended shape. The separate dilator is then 
extruded ar the desired level through dilator 
portion 1 5 while the insirumcni is with- 
65 drawn, seps^ration of the instrument from the 


separate dilator being facilitated by suitable 
manipulation of the shape of dilat r portioo 
15 by control 11. In the removal of the 
separate dilator, the instrument is re-intro- 
duced, and its diktor portion IS is opened 
out by control 11 ana gradually inaiiiuated 
round the end of the separate dilator in the 
oesophagus, to enable it to be drawn int 
the end of the trntmracnt, after which it 
can be grasped with a pair of forceps 5, drawn 
into its extended position and withdrawn 
together with instumcnt 10. 

In a funher method of inscrtiuu, see 
Figure 7, the dilator A prior to insertion i» 
encased in a constricting cylindrical cover 
B,. such as of plastics material, s that it 
is retained in its extended axial position. An 
obturator is then introduced into the dihtor 
to engage its distal end and the obturator 
and dilator are then insened into the 
oesophagu.s whereupon the cover B is pulled 
off, permitting the dilator A to exptnd 
diametrically, and the obturator is withdrawn. 

Uses of the above described dilators in 
the oesophagus are as follows. 

1. Dilatation. 

(I) For inalignant striaures: 

Here it is used as a terminal measure 
in inoperable carcinoma, to enable the patient 
to swallow better, owing to the fact that it 
offers a wider lumen than the Forges, Mouseau 
Babin or Celestin tube, and is constantly 
dilating. There is less tendency for blockage 
to occur and the patient may be able to 
swallow more naturally, with less dependence i 
on a liquid or sloppy diet. Owing to the 
tendency to press outwards, together with the 
divergent ends, there is less tendency for it 
to slide down the oesophagus. The dilator 
used in this connection may have more of j 
the resilient layer cut away from the wire 
framework at the ends, to allow better 
adhesion to the wall of the oesophagus. 

it might be convenient also as a means of 
delivering a measured dose of radio activity j 
to some pan of the oesophagus. 

(II) For benign stricture* including 

1. Post-traumatic — following (a) surgical 
operations or anastemosis cf the 
oesophagus, j 

(b) the swallowing of strong caustic 
material; with resulting scar, 

(c) irradiation or radiotherapy for 
carcinoma of lung or oesophagus etc. 

2. Congeniital— In the rare case of the l: 
true cong aiul stricture, snuU dilators 

II lav ix u;.vJ «nd a*c Icis Ukzly :c csuse 
further damage and scarring than the 
conventiona! method of dilatation. 
3 The stricTurcs muiting from renux ii 
(Ksophagitis — associated with an incom. 
petent cardio-oesophageal i unction or 
hiatus hernia. Following an operation to 
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prevent the reflux of acici, either by 
cure of the bemia or by vagatomy and 
drainnge of the ttomach. slow dilatation 
of the stricture may becoaie feasible 
using this method. 

2. Oesophageal varices. 

To comrol bleeding oesophageal varices, 
as an emergency procedarr in place of the 
conventional Sengscaken tube where this is 
indicatef^. 

The dilator, by a coosunt pressure out^ 
*^:rd: (using the correct 3izc «sd rcsiikccc of 
dilator) can produce the same effea as the 
Sengstaken tube without the disadvanuges. 
These are: — 

a. a tube all the way down the mouth, 
pharynx and oesoplugus, 

b. danger of inhalation pneumonia fiom 
inability to b mllow sahva, 

c. obstruction to vomiting, 

d. the difficulties of feeding through the 
narrow lumen of the Sengstaken tube, 

c. the fact that it has to be constantly 
watched with regard to pressure and 
deflated every six houn. 

Using the dilator, the oesophageal varices 
can be compressed to secure hacmosusis, at 
the same time allowing a wide lumen to per- 
mit the patient to swallow or vomit as the 
case may be; or the passage of tubes to 
wash out the stomach. 

The dilator, providing it is correaly ten- 
sioned and of the correa size could be left 
in situ safely for longer periods — possibly up 
to a week in the acute phase — to control 
the bleeding wh:l: zrzzzring the patient for a 
later, more definite procedure. In this case, 
alkalies arc used to prevent reflex 
oesophagitis. 

Employinj^ the same principle as for the 
oesophagus, the above described dilators may 
also be used as; — 

Urethral dilator? 

G)mmon Bile Duct and Hepatic Duct 

Dilators 
V('ouad Dilaton 
An^l Dilaton 
Vagina! Dilators. 

Any orifice, or hollow organ which is 
scarred and physiologically narrowed may be 
dilated by this mechanism, which offers: — 

a. minimal damage to epithelial lining 

b. continuous slow stretching over a long 
period to avoid the traumatic effects of 
sudden stretching, with minimal forma- 
tion of scar tissue. TTius early recurrent 
stricture is minimised. 

Further, the dilators could be used for 
hoMing grafts, or hollow organs and blood 
vessels etc. while suturing; equipped with 
spikes l6 (Figure 4\ it couid hold the organ 
from within and thus save .^utimng in ccnain 
cases. 

Also instriment 10 with remote control 


may be employed in place of the conventional 65 
bougies for momentary dilatation. 

Further, if the instrument 10 is provided 
with a plurality of controls 11 circum- 
ferentially spaced, the disul end of the dilator 
uu) be angled to look around comcn in any 70 
direaion; fibre optics czn be combined in 
such an instrument. 

WHAT WE CLAIM IS: — 

1. A surgical dilator comprising a hollow 
tubular member, the wall of which is pro- 75 
Tided by a tabular meul core of iauicc form 
and a continuous layer of a resilient material, 

the elements making up the lattice defining 
diamond shapes in the unstressed condition 
of the dilator, the major diagonal dimension 80 
of each of which shape being in the direc- 
tion of the longitudinal axis of the wail and 
the included acute angle of each shape in 
the unstrrssed condition of the dilator being 
between 45° and 60°, the dilator being such 85 
that when the dilator is subiccred to an 
axial tensile force, the wall will be caused 
to contract dtamerrically and extend axially 
and will return subsuntially to its normal 
shape of its own accord when the force i% 90 
removed, 

2. A surgical dilator according to claim 1, 
wherein the core is embedded in the l«yer, 

3. A surgical dilator according to clainu 

1 and 2, wherein the core is formed from 95 
woven filament material. 

4. A surgical dilator according to any one 
of the preceding claims, wherein the core is 
formed from plaited filament material. 

5. A surgical dilator according to any one 100 
of claims 1 to 3, wherein the core is formed 
from filament material crimped together. 

6. A surgical dilator according to any one 
of claims 1 to 3, wherein the core is formed 
from two helical springs, one disposed within 105 
the other and wound in the of>posite direc- 
tion. 

7. A surgical dilator according to any one 
of clainu 1 to 3, wherein the core is formed 
from hinged slats tensioned tyy springs lo no 
tend to expand the dilator diametrically. 

8. A surgical dilator according to any one 
of the preceding claims, wherein an end of 
the tubular member is divergent shaped. 

9. .* surgical dilator according to any one 115 
ot the preceding claims, wherc'n loops arc 
provided at the ends of the tubular member 

to enable an axial tensioning force to be 
applied to said member. 

10. A surgical dilator according to any one 120 
of claims 1 to 7, wherein 1" c external surface 

of the tubular member is pro-.-idcd with 
spikes. 

11. A surgical dilator according to any one 

01 claims 1 10 9, and including a removibie 123 
cover surrounding said tubular member and 
retaining it in its axially extended position. 

12. A surgical dilator subctantially as here- 
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in dcKhbed with referexHrc to, and is iilus- 
tratcd in, toy one of Figures 1 to 4 and 7 
of the accompanying drawings. 

13. A surgical instnunent comprising an 
oesophagoscopc, s surgical dilator according 
to any one of claims 1 to 7 or 12, secured 
t the disul end of the oesophagoscope, and 
manual conuol means for axially extending 
said dilator. 

14. A surgical instrument in cx)mbination 


with a surgical dilator substantially as herein 
described widi reference to, and as illus* 
tratcd in. Figure 6 of the accompanying 
drawings. 

A. A. THORNTON & CO., 
C2iartereu Patent Agents, 
Northumberland House, 
303/306» High Holbom, 
London, W.Cl. 
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